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CLAIMS 



[Claim(s)] . * 

[Claim 1 ] A quantity assignment means to specify the quantity of the processed material of one lot which should carry 
out lot processing, A setting means to set up the information on the processing time which each partial processing of 
said lot processing takes, A calculation means to compute the time amount which said lot processing takes based on the 
processing-time information setup by the processed material quantity specified by said assignment means, and said 
setting means, or the end time of the processing, The device manufacturing installation characterized by providing a 
means to judge whether time difference with the value computed by said calculation means after termination of said lot 
processing, the actual lot processing time, or end time is less than tolerance, and a display means to display it when 
exceeding tolerance. 

[Claim 2] Equipment according to claim 1 which possesses further a means to judge whether the difference of the 
processing time which the processing takes for said every partial processing, and the actual processing time is less than 
tolerance, and a means to display the partial processing whose difference is not less than tolerance. 
[Claim 3] Equipment according to claim 2 which displays judgment of whether the difference of the processing 
prediction time amount for said every partial processing and the actual processing time is less than tolerance only when 
the time difference in said lot processing is not said less than tolerance, and partial processing whose difference is not 
less than tolerance. 

[Claim 4] Equipment according to claim 1 to 3 said whose device manufacturing installation is a semi-conductor 
aligner which exposes the wafer of one lot as said lot processing. 

[Claim 5] Said setting means is equipment according to claim 4 characterized by to have a storage means to by_which 
said processing-time information according to the class of said exposure processing has been memorized, a class 
assignment means specify the class of the exposure processing, and the read-out means that reads the processing-time 
information on the exposure processing corresponding to the class inputted by this from said storage means. 
[Claim 6] Equipment according to claim 4 or 5 characterized by displaying said time amount or time of day at the time 
of the start of said display means' exposure processing of said one lot. 

[Claim 7] It is equipment according to claim 4 or 5 characterized by said calculation means and a display means being 
what performs the processing when it is independently operational in exposure processing always and, as for said 
number-of-sheets assignment means and a setting means, these are operated. 

[Claim 8] The step which specifies the quantity of the processed material of one lot which should be processed before 
initiation of lot processing, The step which sets up the information on the processing time which each partial processing 
of said lot processing takes, The step which computes the time amount which said lot processing takes based on the 
specified processed material quantity and the set-up processing-time information, or the end time of the processing, The 
step which judges whether time difference with the value computed at said step, the actual lot processing time, or end 
time is less than tolerance is provided after termination of said lot processing. The device manufacture approach 
characterized by judging that fault was in said lot processing based on said time difference having not been less than 
tolerance. 

[Claim 9] The method according to claim 8 of providing further the step which judges whether the difference of the 
processing time which the processing takes for said every partial processing, and the actual processing time is less than 
tolerance when the time difference in said lot processing is not said less than tolerance. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the equipment and the approach for manufacturing devices, such as a semiconductor 
device and the LCD panel, this invention computes especially the processing time or end time in a lot unit, and relates 
to the device manufacturing installation and approach of having been made to perform the self-test of equipment or a 
production process based on the difference with this, the actually required processing time, or end time. 
[0002] 

[Description of the Prior Art] The semi-conductor aligner which can be burned in a circuit pattern on a semi-conductor 
wafer, for example, a stepper, processes many wafers by the lot unit. At this time, exposure conditions, alignment 
conditions, etc. change with lots. Conventionally, the operator predicts the processing time and processing end time of 
this lot unit from the experience till then etc. Moreover, when a difference with this lot processing time, processing end 
time and the actual processing time, or processing end time was remarkable and large, the operator was checking -by 
judging that abnormalities are in equipment. 

[0003] However, since this processing time and processing end time change with an exposure parameter, the internal 
parameters of a stepper, etc., it is difficult for an operator to predict the exact processing time and processing end time. 
Especially, in Rhine of limited production with a wide variety, and prototype Rhine of a new product, since various lots 
are poured to one set of an aligner, the above troubles occur in many cases. Moreover, even when a difference with the 
predicted processing time, processing end time and the actual processing time, or processing end time was large, the 
difference had occurred where of processing of a lot, or the operator was not able to judge. 

[0004] In addition, a number-of-sheets assignment means by which that these people predict the processing time with 
an exact operator and processing end time specifies the number of sheets of the wafer of one lot which performs 
exposure processing previously in view of a difficult point, A setting means to set up the information on the processing 
time which each partial processing of said exposure processing takes, A calculation means to compute the time amount 
which exposure processing of said one lot takes based on the processing-time information set up by the wafer number 
of sheets specified by said assignment means, and said setting means, or the end time of the processing, By providing a 
display means to display the value computed by this, the operator has applied for the semi-conductor aligner which 
enabled it to grasp the processing time and processing end time easily as Japanese Patent Application No. 6-297164. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is a thing in consideration of the above-mentioned situation, 
and it aims at carrying out early detection of the fault of self-test Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne. for actuation of down stream processing or equipment in the equipment for lot down stream processing or lot 
processing. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, the end time of the 
time amount which the lot processing takes based on such specified processed material quantity and set-up processing- 
time information, or its lot processing computes by specifying the quantity of the processed material of one lot which 
should be processed by the lot processing before initiation of lot processing, and setting up the information on the 
processing time which each partial processing of this lot processing takes. And when it judges whether the difference 
with the computed processing time, end time and actual time amount, or time of day is settled in the fixed allowed 
value and settled in the fixed allowed value after termination of lot processing, it is characterized by judging with what 
had fault in the lot processing. Moreover, when fault is in said lot processing, it is characterized by specifying the 
partial processing to which the actual processing time is compared with the processing time set up or computed 
beforehand, and the difference has exceeded tolerance for each [ which constitutes the lot processing if needed ] the 
partial processing of every as a fault part. 
[0007] 

[Function] According to the above-mentioned configuration, the information on the processing time which each partial 
processing of the lot processing takes can be set up before initiation of lot processing, the end time of the time amount 
which the lot processing takes by specifying the quantity of the processed material of one lot which should be 
processed by the lot processing, or its lot processing can be computed, and an operator etc. can know easily the exact 
processing time and the end time of processing. 

[0008] And by judging the case where the time difference is not settled in the fixed allowed value after termination of 
lot processing in quest of time difference with the computed processing time, end time and actual time amount, or time 
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of day to be what had fault in the lot processing, even if it is the operator who does not gain experience the quality of . 
lot processing can be judged easily. Furthermore, the partial processing which is a fault part can be easily specified by 
searching the partial processing to which the actual processing time is compared with the processing time set up or 
computed beforehand, and the difference has exceeded tolerance for each [ which constitutes the lot processing ] the 
partial processing of every. . 

[00091 In the desirable example of this invention, the above-mentioned configuration is applied to for example, a semi- 
conductor aligner. A number-of-sheets assignment means to specify the number of sheets of the wafer of one lot with 
which this semi-conductor aligner performs exposure processing, A setting means to set up the information on the 
processing time which each partial processing of said exposure processing takes, A calculation means to compute the 
time amount which exposure processing of said one lot takes based on the processing-time information set up by the 
wafer number of sheets specified by said assignment means, and said setting means, or the end time of the processing, 
A comparison means [ predetermined allowed time / time difference / of the processing time or the actual exposure 
processing end time which this exposure processing actually took after termination of said exposure processing, and the 
value computed by said calculation means ], A fault part specification means to search for the difference or the 
processing prediction time amount and the actual processing time for said every partial processing, and to specify the 
partial processing which was the fault of processing about it as compared with the predetermined allowed value when 
said time difference exceeds predetermined allowed time, Said fault part is displayed. A display means is provided. 
[0010] Said setting means is equipped with a storage means by which said processing-time information according to 
the class of exposure processing is memorized, a class assignment means to specify the class of the exposure 
processing and the read-out means that reads the processing-time information on the exposure processing 
corresponding to the class inputted by this from said storage means. Said calculation means computes the processing 
prediction time amount and termination prediction time of day of a lot based on the processing-time information read 
from said storage means according to information and such information, such as a specified exposure parameter, an 
interior parameter of a stepper, and processing wafer number of sheets. Said display means displays said time amount 
or time of day at the time of the start of exposure processing of said one lot. 

moi 11 In case exposure processing is performed using an aligner, in order to display the time amount which exposure 
processing of one lot takes, or the end time of the processing, the number of sheets of the processing wafer of one lot is 
specified with a number-of-sheets assignment means, and processing-time information is set up with a setting means. 
This processing-time information is exposure parameters and the interior parameters of a stepper, such as the exposure 
time and a count of a step, and usually changes with lots with which exposure conditions differ. Therefore, by making 
into a job name etc. the class of exposure specifically applied to the lot, a setup of processing-time information is 
specified with a class assignment means, and is performed by reading the processing-time information corresponding to 
the specified job name from a storage means. A calculation means computes the time amount (processing prediction 
time amount) which exposure processing of one lot takes based on those wafer number of sheets and processing-time 
information or the end time (termination prediction time of day) of the processing, and a display means displays the 
value. The processing prediction time amount and termination prediction time of day which were displayed are easily 
recognized by the operator, and efficient employment of equipment is presented with them. 
[0012] A comparison means judges whether time difference with the processing prediction time amount found with 
said calculation means, termination prediction time of day and the actual processing time, or end time is settled in 
predetermined tolerance after termination of exposure processing of one lot. When it is judged that said comparison 
means is not settled, a fault part specification means investigates where the time difference has occurred, pinpoints the 
part and is made to display it on a display means. An operator can do easily pinpointing of a fault part when there are 
the existence of fault and fault in exposure processing from the display after exposure processing termination. 
[0013] Therefore, this invention demonstrates the following effectiveness from a viewpoint of the early detection of the 
manufacturing installation of a production line, or the fault of a process, and improvement in an operating ratio. 
** Since the termination prediction time of day of each lot and actual end time can be managed when pouring two or 
more lots with two or more equipments, each equipment or a process can confirm whether to demonstrate the 
equipment or the throughput engine performance of process original. Therefore, in the former, it contributes to the early 
detection of the fault of the equipment or the process which tended to be overlooked. 

** In the above-mentioned check, when the equipment or process does not demonstrate the original throughput engine 
performance, it can specify which processing causes a throughput fall by processing of a lot, and it can be shown to an 
operator Therefore, pinpointing of equipment or the fault part of a process becomes early, and contributes to 
improvement in equipment or a process operating ratio. It is used for forming the plan of equipment management easily 
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.[0014] . 

[Example] Hereafter, this invention is more concretely explained through an example. Drawing 1 is the perspective 
view showing the appearance of the semi-conductor aligner concerning one example of this invention. As shown in this 
drawing, this semi-conductor aligner is arranged to the temperature control chamber 101 which performs 
environmental temperature control of the body of equipment, and its interior. In the EWS body 106 and row which 
have CPU which controls the body of equipment In the display unit 102 for EWS and the body of equipment which 
display the predetermined information in equipment It has the console section containing the control panel 103 for 
performing a predetermined input to the monitor TV 105 which displays the image information obtained through an 
image pick-up means, and equipment, and the keyboard 104 grade for EWS. For an emergency stop switch and 109, as 
for a LAN telecommunication cable and 111,1 10, such as various switches and a mouse, is [ 107 / an ON-OFF switch 
and 108 / the jet pipe of generation of heat from a console function and 1 12 ] the exhausters of a chamber among 
drawing. The body of a semi-conductor aligner is installed in the interior of a chamber 101. 
[0015] The display 102 for EWS is a thing thin flat type [, such as EL, plasma, and liquid crystal, ], is dedicated to 
chamber 101 front face, and is connected with the EWS body 106 by the LAN cable 1 10. A control panel 103, a ~ " 
keyboard 104, and monitor TV105 grade are also installed in chamber 101 front face, and enable it to have performed 
the same console actuation as usual from chamber 101 front face. 

[0016] Drawing 2 is drawing showing the internal structure of the equipment of drawing 1 . The stepper as a semi- 
conductor aligner is shown in this drawing. Among drawing, a reticle and 203 are wafers, and 202 can imprint the 
pattern on a reticle 202 in the sensitization layer on a wafer 203 with the projection lens 206, when the flux of light 
which came out of light equipment 204 illuminates a reticle 202 through the illumination-light study system 205. The 
reticle 202 is supported by the reticle stage 207 for holding a reticle 202 and moving. A wafer 203 is exposed after 
vacuum adsorption has been carried out by the wafer chuck 291. The wafer chuck 291 is movable to each shaft 
orientations by the wafer stage 209. The reticle optical system 281 for detecting the amount of location gaps of a reticle 
is arranged at the reticle 202 bottom. The projection lens 206 is adjoined above the wafer stage 209, and the off axis 
microscope 282 is arranged. It is a main role that the off axis microscope 282 performs relative-position detection with 
an internal reference mark and the alignment mark on a wafer 203. Moreover, these stepper body is adjoined, the reticle 
library 220 and the wafer carrier elevator 230 which are a peripheral device are arranged, and a required reticle and a 
required wafer are conveyed by the reticle transport device 221 and the wafer transport device 23 1 at a stepper body. 
[0017] The chamber 101 consists of a filter box 213 which filters the air-conditioning cabin 210 and minute foreign 
matter which mainly perform temperature control of air, and forms the uniform flow of clarification air, and a booth 
214 which intercepts an equipment environment with the exterior. Within a chamber 101, the air by which temperature 
control was carried out at the condensator 215 and the reheat heater 216 in the air-conditioning cabin 210 is supplied in 
a booth 214 through an air filter g by the blower 217. From the return opening ra, the air supplied to this booth 214 is 
incorporated again in the air-conditioning cabin 210, and circulates through the inside of a chamber 101. Usually, 
strictly, this chamber 101 has introduced the air outside the booth 214 of about ten percent of circulating air volume 
through a blower from the open air inlet oa in which it was prepared in the air-conditioning cabin 210 in order to 
always maintain the inside of not the perfect circulatory system but the booth 214 at positive pressure. Thus, it makes it 
possible for a chamber 101 to keep constant the environmental temperature on which this equipment is put, and to 
maintain air at clarification. Moreover, in preparation for cooling of an ultrahigh pressure mercury lamp, or toxic gas 
generating at the time of laser abnormalities, Inlet sa and an exhaust port ea are established in light equipment 204, and 
the forcible exhaust air of a part of air in a booth 214 is carried out via light equipment 204 at the plant through the 
ventilating fan of the dedication with which the air-conditioning cabin 210 was equipped. Moreover, it connected with 
the open air inlet oa and the return opening ra of the air-conditioning cabin 210, respectively, and they are equipped 
with the chemisorption filter cf for removing the chemical in air. 

[0018] Drawing 3 is the block diagram showing the electrical circuit configuration of the equipment of drawing 1 . In 
this drawing, 321 is the body CPU which manages control of the whole equipment and which was built in said EWS 
body 106, and consists of arithmetic and program control, such as a microcomputer or a minicomputer. 322 - for a 
reticle stage driving gear and 325, as for a shutter driving gear and 327, the illumination system of said light equipment 
204 grade and 326 are [ a wafer stage driving gear and 323 / the alignment detection system of said off axis microscope 
282 grade, and 324 / a focal detection system and 328 ] Z driving gears, and these are controlled by the body CPU 321. 
329 is the conveyance system of said reticle transport device 221 and wafer transport-device 23 1 grade. 330 is a 
console unit and has the start button which is not illustrated for ordering it the control panel 103 for giving various 
kinds of commands and parameters about actuation of this aligner to said display 102 and a body CPU 321, a keyboard 
104, a non-illustrated mouse, and initiation of exposure processing. Namely, a console unit 330 is for delivering and 
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receiving information among operators. And a number-of-sheets assignment means to specify the number of sheets of . 
the wafer of one lot which performs exposure processing by which it is characterized [ of this invention ], A setting 
means to set up the information on the processing time which each partial processing of said exposure processing takes, 
A calculation means to compute the time amount which exposure processing of said one lot takes based on the 
processing-time information set up by the wafer number of sheets specified by said assignment means and said setting 
means, or the end time of the processing, and a display means to display the value computed by this are constituted. 
[0019] It is external memory 331 remembers Console CPU and 332 remembers a parameter etc. to be. It is a hard disk 
and external memory 33 1 has memorized the processing-time information for every partial processing according to 
data required for exposure, or the class of exposure processing as a job file. 

[0020] Drawing 4 is a flow chart which shows actuation of this equipment. When performing exposure processing of 
one lot, as shown in drawing 4 , an operator specifies the job file first applied to processing of the lot by the control 
units (a control panel, a keyboard 104, mouse that is not illustrated) of a console unit 330, specifies the wafer number 
of sheets processed with the lot, and pushes said start button after an appropriate time. 

[0021] Then, a console CPU 33 1 reads the various parameters memorized by the specified job file and the need 
parameter inside a stepper, and calculates the processing time (Et) of a lot by the following formula. 
Processing time (Et) = wafer (number-of-sheets W) x index time (It) 
Said index time (It) is called for by the degree type. 

It =Twl+Tpl+Tal +(Tel+(Txyl+Tfl) xNs) xNe, however Twl: wafer swap time Tpl .PURIARAIMENTO Tal: alignment 
time amount Tel : exposure time Txyl : Stage drive time amount Tfl: Focal time amount Ns : Count Ne of a step : An 
exposure shots-per-hour pan is asked for said alignment time amount Tal by the following formula. 
Alignment time amount (Tal)=(Tasl+Taxyl) xNa, however Tasl : Alignment measurement time amount Taxyl: Stage 
drive time amount Na : Suppose that each actuation (partial processing) of said wafer exchange, PURIARAIMENTO, 
etc. is called a term below the measurement shots per hour for alignment. 

[0022] if the processing time (Et) is calculated ~ a console CPU 331 - next, termination prediction time of day (ET) is 
calculated from the time of day and the processing time (Et) on which said start button was pushed, and it displays on a 
display 102. If what contains an in-line conveyance system in a wafer conveyance system is assumed at this time, it is 
also possible to amend the wafer swap time Twl. If termination prediction time of day (ET) is displayed, lot processing 
will be started, and the time amount which each term took is recorded during lot processing. 

[0023] After ending lot processing, a console CPU 331 searches for time difference (Dt) with the processing time (Et) 
predicted to be the actual processing time (Rt), and it judges whether the time difference was less than predetermined 
permissible time difference (Da). Here, permissible time difference (Da) sets up the allowed time for every term, and is 
computed based on them like the following formula. 

Dt =Dwl+Dpl+Dal+(Del+(Dxyl+Dfl) xNs) xNe - however Dwl : Wafer exchange allowed-time 
Dpi :PURIARAIMENTO allowed time Dal: Alignment allowed time Del exposure allowed time Dxyl : Stage drive 
allowed time Dfl: Focal allowed time Ns : Count Ne of a step : Exposure shots-per-hour alignment permissible time 
difference (Dal)=(Dasl+Daxyl) xNa, however Dasl : Alignment measurement allowed time Daxyl: Stage drive allowed 
time Na : Measurement shots per hour for alignment [0024] Here, when the difference of the processing time (Rt) and 
processing prediction time amount (Et) which were actually taken is larger than said permissible time difference pa) 
(i.e., when it is |Rt-Et |>Da), the time difference of the processing prediction time amount and the processing time 
which actually started is searched for for every term, the term the time difference of whose was not less than 
permissible time difference of the term is specified, and it displays on a display 102. While an operator can know 
whether the throughput property which equipment originally has based on this display is demonstrated, when not 
demonstrating, he can grasp the whereabouts part of a fault factor based on the specified term. 
[0025] 

[Applicability of invention] In addition, although he is trying to search for the time difference of processing prediction 
time amount and the processing time which actually started in order to judge the existence of fault, you may make it 
search for the time difference of termination prediction time of day and actual end time in an above-mentioned 
example. 

[0026] Moreover, in an above-mentioned example, assignment of processing object quantity and a setup of the 
processing time make it as operational as exposure processing unrelated always, and when these are operated, it may be 
made to make calculation and a display of processing prediction time amount etc. start, after performing assignment of 
wafer number of sheets, and a setup of the processing time and pushing a start button, but for said calculation means 
and a display means to carry out the processing. The command means for making the display of said prediction time 
amount or time of day perform furthermore at the time of arbitration may be established. 
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. [0027] Furthermore, in ****, although the example which applied this invention to the aligner for mainly 
manufacturing a semi-conductor was shown, this invention may be applied to device manufacturing installations, such 
as ah aligner for manufacturing the LCD panel, or semiconductor fabrication machines and equipment other than an 
aligner, the production line for manufacturing devices, such as these semi-conductors and the LCD panel, further, or 
down stream processing. 
[0028] 

[Effect of the Invention] This invention as mentioned above according to time difference with the lot processing time or 
termination prediction time of day predicted at the time of a lot processing start, the actually required processing time, 
or actual end time It diagnoses whether the throughput property which equipment and down stream processing 
originally have is demonstrated. When equipment or down stream processing does not demonstrate the throughput 
property which it originally has, which term (or partial processing) does not fulfill allowed time and by diagnosing and 
specifying a fault factor It has the effectiveness of contributing to early restoration from the early detection of fault and 
fault of equipment or down stream processing. 

[Translation done.] 
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TECHNICAL FIELD 
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[Industrial Application] About the equipment and the approach for manufacturing devices, such as a semiconductor 
device and the LCD panel, this invention computes especially the processing time or end time in a lot unit, and relates 
to the device manufacturing installation and approach of having been made to perform the self-test of equipment or a 
production process based on the difference with this, the actually required processing time, or end time. 



[Translation done.] 
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PRIOR ART 

[Description of the Prior Art] The semi-conductor aligner which can be burned in a circuit pattern on a semi-conductor 
wafer, for example, a stepper, processes many wafers by the lot unit At this time, exposure conditions, alignment 
conditions, etc. change with lots. Conventionally, the operator predicts the processing time and processing end time of 
this lot unit from the experience till then etc. Moreover, when a difference with this lot processing time, processing end 
time and the actual processing time, or processing end time was remarkable and large, the operator was checking by 
judging that abnormalities are in equipment. 

[0003] However, since this processing time and processing end time change with an exposure parameter, the internal 
parameters of a stepper, etc., it is difficult for an operator to predict the exact processing time and processing end time. 
Especially, in Rhine of limited production with a wide variety, and prototype Rhine of a new product, since various lots 
are poured to one set of an aligner, the above troubles occur in many cases. Moreover, even when a difference with the 
predicted processing time, processing end time and the actual processing time, or processing end time was large, the 
difference had occurred where of processing of a lot, or the operator was not able to judge. 

[0004] In addition, for these people, that an operator predicts the exact processing time and processing end time is a 
number-of-sheets assignment means to specify previously the number of sheets of the wafer of one lot which performs 
exposure processing, in view of a difficult point, A setting means to set up the information on the processing time 
which each partial processing of said exposure processing takes, A calculation means to compute the time amount 
which exposure processing of said one lot takes based on the processing-time information set up by the wafer number 
of sheets specified by said assignment means, and said setting means, or the end time of the processing, By providing a 
display means to display the value computed by this, the operator has applied for the semi-conductor aligner which 
enabled it to grasp the processing time and processing end time easily as Japanese Patent Application No. 6-297164. 
[0005] 
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[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] It diagnoses which term (or partial processing) as mentioned above, when the throughput ' 
property that diagnose whether the throughput property which equipment and down stream processing originally have 
according to time difference with the lot processing time or the termination prediction time of day predicted at the time 
of a lot processing start, the actually required processing time, or actual end time is demonstrated by this invention, and 
originally equipment or down stream processing has it is not demonstrated, does not fulfill allowed time, and a fault 
factor is specified. Therefore, it has the effectiveness of contributing to early restoration from the early detection of 
fault and fault of equipment or down stream processing. 



[Translation done.] 
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TECHNICAL PROBLEM 

[Prdblem(s) to be Solved by the Invention] This invention is a thing in consideration of the above-mentioned situation, 
and it aims at carrying out early detection of the fault of self-test Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne. for actuation of down stream processing or equipment in the equipment for lot down stream processing or lot 
processing. 
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[Translation done.] 
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MEANS 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, the end time of the 
time amount which the lot processing takes based on such specified processed material quantity and set-up processing- 
time information, or its lot processing computes by specifying the quantity of the processed material of one lot which 
should be processed by the lot processing before initiation of lot processing, and setting up the information on the 
processing time which each partial processing of this lot processing takes. And when it judges whether the difference 
with the computed processing time, end time and actual time amount, or time of day is settled in the fixed allowed 
value and settled in the fixed allowed value after termination of lot processing, iris characterized by judging with what 
had fault in the lot processing. Moreover, when fault is in said lot processing, it is characterized by specifying the 
partial processing to which the actual processing time is compared with the processing time set up or computed 
beforehand, and the difference has exceeded tolerance for each [ which constitutes the lot processing if needed ] the 
partial processing of every as a fault part. 



[Translation done.] 
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. OPERATION 

[Fufiction] According to the above-mentioned configuration, the information on the processing time which each partial 
processing of the lot processing takes can be set up before initiation of lot processing, the end time of the time amount 
which the lot processing takes by specifying the quantity of the processed material of one lot which should be 
processed by the lot processing, or its lot processing can be computed, and an operator etc. can know easily the exact 
processing time and the end time of processing. 

[0008] And by judging the case where the time difference is not settled in the fixed allowed value after termination of 
lot processing in quest of time difference with the computed processing time, end time and actual time amount, or time 
of day to be what had fault in the lot processing, even if it is the operator who does not gain experience, the quality of 
lot processing can be judged easily. Furthermore, the partial processing which is a fault part can be easily specified by 
searching the partial processing to which the actual processing time is compared with the processing time set up or 
computed beforehand, and the difference has exceeded tolerance for each [ which constitutes the lot processing ] the 
partial processing of every. . ■ 

[0009] In the desirable example of this invention, the above-mentioned configuration is applied to for example, a semi- 
conductor aligner. This semi-conductor aligner is a number-of-sheets assignment means to specify the number of sheets 
of the wafer of one lot which performs exposure processing, A setting means to set up the information on the 
processing time which each partial processing of said exposure processing takes, A calculation means to compute the 
time amount which exposure processing of said one lot takes based on the processing-time information set up by the 
wafer number of sheets specified by said assignment means, and said setting means, or the end time of the processing, 
A comparison means [ predetermined allowed time / time difference / of the processing time or the actual exposure 
processing end time which this exposure processing actually took after termination of said exposure processing, and the 
value computed by said calculation means ], A fault part specification means to search for the difference of the 
processing prediction time amount and the actual processing time for said every partial processing, and to specify the 
partial processing which was the fault of processing about it as compared with the predetermined allowed value when 
said time difference exceeds predetermined allowed time, Said fault part is displayed. A display means is provided. 
[0010] Said setting means is equipped with a storage means by which said processing-time information according to 
the class of exposure processing is memorized, a class assignment means to specify the class of the exposure 
processing, and the read-out means that reads the processing-time information on the exposure processing 
corresponding to the class inputted by this from said storage means. Said calculation means computes the processing 
prediction time amount and termination prediction time of day of a lot based on the processing-time information read 
from said storage means according to information and such information, such as a specified exposure parameter, an 
interior parameter of a stepper, and processing wafer number of sheets. Said display means displays said time amount 
or time of day at the time of the start of exposure processing of said one lot. 

[001 1] In case exposure processing is performed using an aligner, in order to display the time amount which exposure 
processing of one lot takes, or the end time of the processing, the number of sheets of the processing wafer of one lot is 
specified with a number-of-sheets assignment means, and processing-time information is set up with a setting means. 
This processing-time information is exposure parameters and the interior parameters of a stepper, such as the exposure 
time and a count of a step, and usually changes with lots with which exposure conditions differ. Therefore, by making 
into a job name etc. the class of exposure specifically applied to the lot, a setup of processing-time information is 
specified with a class assignment means, and is performed by reading the processing-time information corresponding to 
the specified job name from a storage means. A calculation means computes the time amount (processing prediction 
time amount) which exposure processing of one lot takes based on those wafer number of sheets and processing-time 
information, or the end time (termination prediction time of day) of the processing, and a display means displays the 
value. The processing prediction time amount and termination prediction time of day which were displayed are easily 
recognized by the operator, and efficient employment of equipment is presented with them. 
[0012] A comparison means judges whether time difference with the processing prediction time amount found with 
said calculation means, termination prediction time of day and the actual processing time, or end time is settled in 
predetermined tolerance after termination of exposure processing of one lot. When it is judged that said comparison 
means is not settled, a fault part specification means investigates where the time difference has occurred, pinpoints the 
part, and is made to display it on a display means. An operator can do easily pinpointing of a fault part when there are 
the existence of fault and fault in exposure processing from the display after exposure processing termination. 
[0013] Therefore, this invention demonstrates the following effectiveness from a viewpoint of the early detection of the 
manufacturing installation of a production line, or the fault of a process, and improvement in an operating ratio. 
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** Since the termination prediction time of day of each lot and actual end time can be managed when pouring two or 
more lots with two or more equipments, each equipment or a process can confirm whether to demonstrate the ' 
equipment or the throughput engine performance of process original. Therefore, in the former, it contributes to the early 
detection of the fault of the equipment or the process which tended to be overlooked. 

** In the above-mentioned check, when the equipment or process does not demonstrate the original throughput engine 
performance it can specify which processing causes a throughput fall by processing of a lot, and it can be shown to an 
operator Therefore, pinpointing of equipment or the fault part of a process becomes early, and contributes to 
improvement in equipment or a process operating ratio. It is used for forming the plan of equipment management easily 
so that assistance (carrier exchange etc.) of an operator may not be needed. 



[Translation done.] 
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. EXAMPLE 

[Example] Hereafter, this invention is more concretely explained through an example. Drawing 1 is the perspective 
view showing the appearance of the semi-conductor aligner concerning one example of this invention. As shown in this 
drawing, this semi-conductor aligner is arranged to the temperature control chamber 101 which performs 
environmental temperature control of the body of equipment, and its interior. In the EWS body 106 and row which 
have CPU which controls the body of equipment In the display unit 102 for EWS and the body of equipment which 
display the predetermined information in equipment It has the console section containing the control panel 103 for 
performing a predetermined input to the monitor TV 105 which displays the image information obtained through an 
image pick-up means, and equipment, and the keyboard 104 grade for EWS. For an emergency stop switch and 109, as 
for a LAN telecommunication cable and 111, 110, such as various switches and a mouse, is [ 107 / an ON-OFF switch 
and 108 / the jet pipe of generation of heat from a console function and 1 12 ] the exhausters of a chamber among 
drawing. The body of a semi-conductor aligner is installed in the interior of a chamber 101. 
[0015] The display 102 for EWS is a thing thin flat type [, such as EL, plasma, and liquid crystal, ], is dedicated to 
chamber 101 front face, and is connected with the EWS body 106 by the LAN cable 1 10. A control panel 103, a 
keyboard 104, and monitor TV105 grade are also installed in chamber 101 front face, and enable it to have performed 
the same console actuation as usual from chamber 101 front face, 

[0016] Drawing 2 is drawing showing the internal structure of the equipment of drawing 1 . The stepper as a semi- 
conductor aligner is shown in this drawing. Among drawing, a reticle and 203 are wafers, and 202 can imprint the 
pattern on a reticle 202 in the sensitization layer on a wafer 203 with the projection lens 206, when the flux of light 
which came out of light equipment 204 illuminates a reticle 202 through the illumination-light study system 205. The 
reticle 202 is supported by the reticle stage 207 for holding a reticle 202 and moving. A wafer 203 is exposed after 
vacuum adsorption has been carried out by the wafer chuck 291 . The wafer chuck 291 is movable to each shaft 
orientations by the wafer stage 209. The reticle optical system 281 for detecting the amount of location gaps of a reticle 
is arranged at the reticle 202 bottom. The projection lens 206 is adjoined above the wafer stage 209, and the off axis 
microscope 282 is arranged. It is a main role that the off axis microscope 282 performs relative-position detection with 
an internal reference mark and the alignment mark on a wafer 203. Moreover, these stepper body is adjoined, the reticle 
library 220 and the wafer carrier elevator 230 which are a peripheral device are arranged, and a required reticle and a 
required wafer are conveyed by the reticle transport device 221 and the wafer transport device 23 1 at a stepper body. 
[0017] The chamber 101 consists of a filter box 213 which filters the air-conditioning cabin 210 and minute foreign 
matter which mainly perform temperature control of air, and forms the uniform flow of clarification air, and a booth 
214 which intercepts an equipment environment with the exterior. Within a chamber 101, the air by which temperature 
control was carried out at the condensator 215 and the reheat heater 216 in the air-conditioning cabin 210 is supplied in 
a booth 214 through an air filter g by the blower 217. From the return opening ra, the air supplied to this booth 214 is 
incorporated again in the air-conditioning cabin 210, and circulates through the inside of a chamber 101. Usually, 
strictly, this chamber 101 has introduced the air outside the booth 214 of about ten percent of circulating air volume 
through a blower from the open air inlet oa in which it was prepared in the air-conditioning cabin 210 in order to 
always maintain the inside of not the perfect circulatory system but the booth 214 at positive pressure. Thus, it makes it 
possible for a chamber 101 to keep constant the environmental temperature on which this equipment is put, and to 
maintain air at clarification. Moreover, in preparation for cooling of an ultrahigh pressure mercury lamp, or toxic gas 
generating at the time of laser abnormalities, Inlet sa and an exhaust port ea are established in light equipment 204, and 
the forcible exhaust air of a part of air in a booth 214 is carried out via light equipment 204 at the plant through the 
ventilating fan of the dedication with which the air-conditioning cabin 210 was equipped. Moreover, it connected with 
the open air inlet oa and the return opening ra of the air-conditioning cabin 210, respectively, and they are equipped 
with the chemisorption filter cf for removing the chemical in air. 

[0018] Drawing 3 is the block diagram showing the electrical circuit configuration of the equipment of drawing 1 . In 
this drawing, 321 is the body CPU which manages control of the whole equipment and which was built in said EWS 
body 106, and consists of arithmetic and program control, such as a microcomputer or a minicomputer. 322 » for a 
reticle stage driving gear and 325, as for a shutter driving gear and 327, the illumination system of said light equipment 
204 grade and 326 are [ a wafer stage driving gear and 323 / the alignment detection system of said off axis microscope 
282 grade, and 324 / a focal detection system and 328 ] Z driving gears, and these are controlled by the body CPU 321. 
329 is the conveyance system of said reticle transport device 221 and wafer transport-device 23 1 grade. 330 is a 
console unit and has the start button which is not illustrated for ordering it the control panel 103 for giving various 
kinds of commands and parameters about actuation of this aligner to said display 102 and a body CPU 321, a keyboard 
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104 a non-illustrated mouse, and initiation of exposure processing. Namely, a console unit 330 is for delivering and . 
receiving information among operators. And a number-of-sheets assignment means to specify the number of sheets ot 
the wafer of one lot which performs exposure processing by which it is characterized [ of this invention ], A setting 
means to set up the information on the processing time which each partial processing of said exposure processing takes, 
A calculation means to compute the time amount which exposure processing of said one lot takes based on the 
processing-time information set up by the wafer number of sheets specified by said assignment means and said setting 
means or the end time of the processing, and a display means to display the value computed by this are constituted. 
rooi91 It is external memory 33 1 remembers Console CPU and 332 remembers a parameter etc. to be. It is a hard disk 
and external memory 331 has memorized the processing-time information for every partial processing according to 
data required for exposure, or the class of exposure processing as a j ob file. 

r00201 Drawing 4 is a flow chart which shows actuation of this equipment. When performing exposure processing ot 
one lot as shown in drawing 4 , an operator specifies the job file first applied to processing of the lot by the control 
units (a control panel, a keyboard 104, mouse that is not illustrated) of a console unit 330, specifies the wafer number 
of sheets processed with the lot, and pushes said start button after an appropriate time. 

[0021] Then, a console CPU 331 reads the various parameters memorized by the specified job file and the need 
parameter inside a stepper, and calculates the processing time (Et) of a lot by the following formula. 
Processing time (Et) = wafer (number-of-sheets W) x index time (It) 
Said index time (It) is called for by the degree type. 

It =Twl+Tpl+Tal +(Tel+(Txyl+Tfl) xNs) xNe, however Twl:wafer swap time Tpl :PURIARAIMENTO Tal:ahgnment 
time amount Tel : exposure time Txyl : Stage drive time amount Tfl: Focal time amount Ns : Count Ne of a step : An 
exposure shots-per-hour pan is asked for said alignment time amount Tal by the following formula. 
Alignment time amount (Tal)=(Tasl+Taxyl) xNa, however Tasl : Alignment measurement time amount Ta^l^Stoge 
drive time amount Na : Suppose that each actuation (partial processing) of said wafer exchange, PURIARAJMENTO, 
etc is called a term below the measurement shots per hour for alignment. 

r0022] if the processing time (Et) is calculated - a console CPU 331 - next, termination prediction time of day (El) is 
calculated from the time of day and the processing time (Et) on which said start button was pushed, and it displays on a 
display 102 If what contains an in-line conveyance system in a wafer conveyance system is assumed at this time, it is 
also possible to amend the wafer swap time Twl. If termination prediction time of day (ET) is displayed, lot processing 
will be started and the time amount which each term took is recorded during lot processing. 

[0023] After ending lot processing, a console CPU 33 1 searches for time difference (Dt) with the processing time (Et) 
predicted to be the actual processing time (Rt), and it judges whether the time difference was less than predetermined 
permissible time difference (Da). Here, permissible time difference (Da) sets up the allowed time for every term, and is 
computed based on them like the following formula. 

Dt =Dwl+Dpl+Dal+(Del+(Dxyl+Dfl) xNs) xNe - however Dwl: Wafer exchange allowed-time 
Dpi •PURIARATMENTO allowed time Dal: Alignment allowed time Del:exposure allowed time Dxyl : Stage drive 
allowed time Dfl: Focal allowed time Ns : Count Ne of a step : Exposure shots-per-hour alignment permissible time 
difference (Dal)=(Dasl+Daxyl) xNa, however Dasl : Alignment measurement allowed time Daxyl: Stage drive allowed 
time Na • Measurement shots per hour for alignment [0024] Here, when the difference of the processing time (Rt) and 
processing prediction time amount (Et) which were actually taken is larger than said permissible time difference (Da) 
(i e., when it is |Rt-Et |>Da), the time difference of the processing prediction time amount and the processing time 
which actually started is searched for for every term, the term the time difference of whose was not less than 
permissible time difference of the term is specified, and it displays on a display 102. While an operator can know 
whether the throughput property which equipment originally has based on this display is demonstrated, when not 
demonstrating, he can grasp the whereabouts part of a fault factor based on the specified term. 

[0025] ' ,. . 

[Applicability of invention] In addition, although he is trying to search for the time difference of processing prediction 

time amount and the processing time which actually started in order to judge the existence of fault, you may make it 

search for the time difference of termination prediction time of day and actual end time in an above-menti oned 

example. . 

[0026] Moreover, in an above-mentioned example, assignment of processing object quantity and a setup ot the 

processing time make it as operational as exposure processing unrelated always, and when these are operated, it may be 

made to make calculation and a display of processing prediction time amount etc. start, after performing assignment of 

wafer number of sheets, and a setup of the processing time and pushing a start button, but for said calculation means 

and a display means to carry out the processing. The command means for making the display of said prediction time 
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amount or time of day perform furthermore at the time of arbitration may be established. 
[0027] Furthermore, in **** ? although the example which applied this invention to the aligner for mainly 
manufacturing a semi-conductor was shown, this invention may be applied to device manufacturing installations, such 
as an aligner for manufacturing the LCD panel, or semiconductor fabrication machines and equipment other than an 
aligner, the production line for manufacturing devices, such as these semi-conductors and the LCD panel, further, or 
down stream processing. 



[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view showing the appearance of the semi-conductor aligner concerning one example 
of this invention. 

[Drawing 21 It is drawing showing the internal structure of the equipment of drawing 1 . 

[Drawing 31 It is the block diagram showing the electrical circuit configuration of the equipment of drawin g 1 . 

[Drawing 41 It is the flow chart which shows actuation of the equipment of drawing 1 . 

[Description of Notations] 

A temperature control chamber, the display unit for 102:EWS, 103 : 101 : A control panel, 104: The keyboard for EWS, 
105 : Monitor TV, a 106:EWS body, 107: An ON-OFF switch, a 108:emergency stop switch, 109 : Various switches, A 
110:LAN telecommunication cable and lll:jet pipes, such as a mouse, 112 : An exhauster, 202 : A reticle, a 203:wafer, 
204:light equipment, a 205 :illumination-light study system, 206: A projection lens, a 207:reticle stage, 209 : A wafer 
stage, 281: Areticle microscope, a 282: off axis microscope, 210 : An air-conditioning cabin, 213: -- afilter box and 
214: -- a booth, a 217:blower, g:air filter, cfchemi sorption filter, oa.open air inlet, and ra: - return opening, the 
321:body CPU, a 330:console, the 331:console CPU, and 332:extemal memory. 
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